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Abstract 
The main objectives of this study were to obtain an objective measure of the unrestraint speed driven by motorcyclists on several 
road types in Belgium and to compare their speed with that of car drivers and with the speed limits. The speed of the 
motorcyclists was measured by using handheld speed guns. Measurements were conducted at over 300 locations scattered all 
over Belgium. All motorcycles passing these locations were measured, and, as a control group, the speed of one car after each 
observed motorcycle was measured as well. Seven different road types were distinguished: 30 km/h (zone 30), 30 km/h (school 
zone), 50 km/h, 70 km/h, 90 km/h (single lane), 90 km/h (double lane) and 120 km/h (highways). Only locations without 
particular properties or infrastructural measures that could impede the driven speed were chosen. The mean free speed, the 85th 
percentile of free speed (V85) and the frequency of speed infringements were calculated for the control group (passenger cars) 
and for two different types of powered two-wheelers: motorbikes and motorscooters. Only the observations where the driver 
could freely choose its speed were used. On all road types, the V85 values based on free speed measures of all three vehicle types 
are above the speed limit. Except in zones 30 and on highways, the V85 values for motorbikes are 6 to 8 km/h higher than those 
for cars. The share of motorcyclists exceeding the 70 km/h speed limit with more than 10 km/h is twice as large the share of car 
drivers committing the same offence. Only on highways, motorcyclists did not commit more speed infringements than car 
drivers. The study reveals that excessive speed is a widespread problem among motorcyclists, even more than among car drivers. 
The average free speed of motorcyclists on 50 to 90 km/h roads was significantly higher than that of car drivers (control group). 
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1. Introduction 
At the end of 2013, 417.126 motorbikes were registered in Belgium. That number represents 6% of the total 
number of registered vehicles. Their share has slowly been increasing over the years (FEBIAC, 2014). Motorcyclists 
account for only 1% of the travelled distance. However, according to police registrations, they account for 6% of all 
slightly injured, 11% of all severely injured and 12% of all road fatalities (Martensen & Roynard, 2013). The 
hospital statistics show even higher numbers. In 2011, no less than 18% of all hospitalized traffic accident victims, 
were driving a powered two-wheeler (PTW) (Nuyttens & Van Belleghem, 2014). 
Thus, motorcyclists are overrepresented amongst the traffic casualties. One of the main factors causing motorbike 
accidents is speeding. BRSI research has shown that in at least one third of the severe and fatal accidents in which 
motorbikes were involved in 2012 in Belgium, the driver was speeding (Martensen & Roynard, 2013). For fatal 
accidents, speeding occurred in 50% of the cases. 
Even when speed is not the main cause of an accident, it may have caused the driver to react too late on a mistake 
of another road user or another unexpected event. Speed does not only increase the probability of having an 
accident, it also worsens the consequences (Elvik, 2014). 
However, little is known about the actual speed of motorcyclists on our roads, and to what extent they respect 
speed limits. And whether this is similar or not to the behaviour of car drivers. 
This study is hence the first study in Belgium analysing the actual speed behaviour of motorcyclists at the 
national level. Even in an international perspective the study is quite unique. With this study BRSI hopes to 
demystify the suspicions and prejudices around the behaviour of motorcyclists and to provide evidence on this 
matter. Understanding the speed behaviour may help in effectively addressing road safety issues. 
2. Method 
2.1. Intention 
This behavioural survey is meant to determine how fast motorcyclists drive in Belgium, when the conditions 
allow a free choice. This is similar as to other speed surveys BRSI conducted in the past for cars, trucks and vans. It 
means that the environment is not the main factor limiting this choice. So speed is not measured on road sections 
with obstacles, speed cameras, traffic lights, etc. any element influencing the speeding behaviour. 
The behavioural component of speed can only be isolated from traffic conditions when the choice is free. 
Moreover, the driving speed can be compared to the speed limit. 
The results presented in this report are hence only valid for the circumstances in which the measurements took 
place. These results do not represent overall average figures for the entire road network. 
2.2. Sampling 
The sampling methodology was similar to these used in previous surveys (Riguelle, 2012; Riguelle & Roynard, 
2014). The observations were conducted on randomly selected sites across the country, supplemented with sites 
along popular motorcycling routes, and included various types of roads. 
All locations where the speed of motorcyclists was measured were straight road sections with as little elements as 
possible that could impede the driving speed. There should be no reason for the driver to brake or accelerate more 
than usual. However, this does not mean that the locations are free of any danger. There remain situations such as 
weather conditions and the presence of other road users. 
7 different road types were chosen for the speed survey: 
x Zone 30 km/h 
x School zone (also 30 km/h, sometimes temporary) 
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x 50 km/h 
x 70 km/h 
x 90 km/h (single lane) 
x 90 km/h (double lane) 
x Highways (120 km/h) 
All 30 and 50 km/h roads selected were located inside built-up areas. All roads with a higher speed limit are 
located outside built-up areas, there is an exception for one 70 km/h site in the Brussels Capital Region. Hereafter, 
the ‘Brussels Capital Region’ will be referred to as ‘Brussels’. 
School zones differ substantially from regular ‘Zones 30’. A regular zone 30 is usually installed in a city center 
or residential area, whereas a ‘School zone’ is installed in a certain perimeter around a school. The road 
infrastructure on which the latter is in force usually allows higher speeds than 30 km/h. 
On highways, only locations where the speed limit was 120 km/h were selected. Previous speed surveys 
(Riguelle, 2012) showed that there was no significant difference in average speed of cars between highways with 
2 lanes and 3 lanes in each direction. Therefore, the results from highway locations will not be differentiated by the 
number of lanes. 
Since an average figure for all the road types combined would not make sense, the results obtained for each of the 
7 different road types will not be merged. The road types will be treated as 7 different samples. 
2.3. Sample description 
The speed measurements took place in June 2014. The driving speed of 7509 vehicles was measured, consisting 
of 3183 motorbikes, 690 motorscooters (motorcycle with a ‘floor’) and 3636 cars (control sample). It was decided to 
distinguish these two types of PTWs due to the important differences in performance, usage (trip purpose) and 
driver characteristics (driver’s license, preference for more/less performant vehicle). 
The number of locations, the number of observation sessions and the number of observed PTW’s are given in 
Table 1. 
Table 1. Number of locations, observation sessions and observed PTW’s per road type. 
Road type Number of locations Number of observation sessions Number of observed PTW’s 
30 km/h (Zone 30) 17 15 75 
30 km/h (School zone) 19 17 55 
50 km/h 106 133 1206 
70 km/h 75 110 857 
90 km/h (Single lane) 44 61 490 
90 km/h (Double lane) 20 24 178 
120 km/h (Highway) 41 59 1012 
All 322 419 3873 
 
Since all passing motorcycles and motorscooters were measured, the distribution among these 2 categories in the 
sample also reflects the actual distribution of the PTW population. 
The speed of a passenger car was measured after each two-wheeler as a control sample. This control group allows 
to distinguish speed compliance between motorcyclists and car drivers and to compare the results with previous 
speed surveys. After a group of motorcycles, an equal number of cars was measured. In principle the sum of the 
number of motorbikes and motorscooters should correspond to the number of cars. There is however a small 
difference in the number of two-wheelers measured (3873) and the number of cars (3636). This is due to the fact 
that in some cases, given the amount of motorcycles or the absence of cars, the observation of a number of PTWs 
was not followed by the observation of an equal number of cars. 
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2.4. Weighting 
To ensure that the sample accurately represents the motorcyclist’s population, a weighing factor is calculated for 
each observation session. This weighting factor is attributed to each observation of that session and is calculated as 
M/m × D/d. 
The ratio ‘M/m’ corrects for the fact that the number of sites sampled in each region is not proportional to the 
lengths of the respective road types in these regions. ‘M’ is a multiplication of the relative road length of the region 
and the relative road length of the road category in that region. ‘m’ is the number of observation sites matching the 
given criteria. 
The ratio ‘D/d’ corrects for any differences in duration of the observation sessions by dividing 60 minutes (D) by 
the actual number of minutes observed (d). 
2.5. Analysis 
As usual, only the observations which were indicated as ‘free speed’ were used, since only such speed 
measurements reflect voluntary behaviour. As a consequence, the average speeds given in the results further in this 
report are slightly higher than the average speed that would include all situations and circumstances. For example, 
the overall average speed measured in zone 30 was 38 km/h, compared to 41 km/h when only selecting the 
observations at free speed. 
The error bars in the charts represent the 95% confidence interval. The confidence levels are given for results that 
are significantly different. 
Both the average speed and the 85th percentile of speed (V85) is calculated. The V85 indicated the speed which 
was respected by 85% of the drivers. In other words, 15% of the drivers drove faster than the V85. This indicator 
enables us to exclude the outliers but also demonstrates the spread of the speeds driven. The 85th percentile is also 
based on the observations in free speed. 
3. Results 
3.1. Average speed per vehicle type 
Figure 1 displays the mean free speed of motorbikes, motorscooters and cars, based on the measurements 
undertaken for the 7 road types. 
 
Fig. 1. Mean free speed per vehicle type. 
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On most road types, the average free speed of motorcyclists is slightly above the speed limit. This means that 
probably more than half of the drivers exceed the speed limit. Only on single lane 90 km/h roads, the average speed 
of motorcyclists is lower than the speed limit. 
The average driving speeds on 30 km/h roads was more than 40 km/h for both motorcyclists and car drivers. The 
average speed of motorbikes was slightly above the speed limit on 50, 70, double lane 90 km/h roads and highways. 
In general, the mean free speed of motorbikes is higher than of cars, whereas the mean free speed of 
motorscooters is equal to or even lower than of cars. However, on highways and 30 km/h roads, there is hardly any 
difference between the free speed of motorbikes and cars. 
The largest differences in driving speed between motorbikes and cars were found on 70 and 90 km/h single lane 
roads, where motorcyclists drive on average 5 and 7 km/h faster than car drivers (respectively p<0,005 and p<0,05). 
On 50 km/h roads, the average speed of motorcyclists was about 3 km/h higher than that of car drivers (p<0,001). 
3.2. V85 per vehicle type 
Figure 2 shows the V85 for the three vehicle types. 
 
Fig. 2. V85 per vehicle type. 
The V85-values for motorcyclists are all above the speed limit and in general 7 to 14 km/h higher than the mean 
speed. On single lane and double lane 90 km/h roads, the V85 of motorcyclists is respectively 17 and 18 km/h 
higher than the average speed. On 50 km/h roads, the V85 is 68 km/h. 
For passenger cars, the difference between the mean speed and the V85 ranges from 8 km/h (for both 30 km/h 
road types) to 18 km/h (for single lane 90 km/h roads). 
The difference between the average free speed and the V85 is on most road types a bit larger for motorbikes than 
for passenger cars, which indicates a less homogenous spread of speed for motorbikes than for passenger cars. 
3.3. Part of drivers exceeding speed limits 
The following two figures show the percentage of speed offenders on each road type. 
Please note that the number of observed motorscooters on 30 and 90 km/h roads is insufficient to draw reliable 
conclusions on speeding behaviour. 
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** : 10≤n<20 
Fig. 3. Speeding offences per vehicle type (1/2). 
The share of motorcyclists exceeding the speed limit was a bit larger than the share of car drivers doing so. This 
difference was significant on every type of road except on 30 km/h roads. But the general problem on the latter type 
of road was that all vehicle types displayed a very high percentage of speed offences. About two third of the 
motorbike drivers exceeded the 30 km/h speed limit with more than 10 km/h (Figure 3). 
On 50 km/h roads, motorcyclists complied less than car drivers to the speed limit and exceeded the speed limit 
with 10 to 30 km/h more often than car drivers (p<0,05). 
Similar to the situation on 50 km/h roads, motorbike drivers complied less with the 70 km/h speed limit than car 
drivers (Figure 4). Only 48% of the motorbike drivers respected the 70 km/h speed limit, versus 67% of the car 
drivers (p<0,001). The share of motorbike drivers exceeding the 70 km/h speed limit with more than 10 km/h was 
twice the size of the share of motorscooter and car drivers committing the same speed infringement. 
On 90 and 120 km/h roads, the difference between motorbikes and cars was much smaller and not significant. 
9% of motorbike drivers drove more than 120 km/h on double lane 90 km/h roads. This was the road type with 
the highest frequency of >30 km/h speeding offences by motorcyclists. 
3.4. Differences in speed behaviour during work days and weekends 
We also investigated whether motorcyclists behave differently during work days and weekends. This comparison 
is not straightforward. The set of observation locations was not identical during work days and weekends. Also, the 
number of observations during weekends on 30 and 90 km/h double lane roads is very limited. No school zone with 
a permanent 30 km/h speed limit was surveyed during a weekend. Only one site on a 90 km/h double lane road was 
visited during weekend. Consequently, the results of this combination were omitted. The effect of congestion is 
largely excluded due to the selection of observations at free speed only. 
In general, average driving speeds of motorcyclists were about 3 to 8 km/h higher during weekends compared to 
work days (Figure 5). On highways, this difference was almost 9 km/h. These results are statistically significant for 
50 km/h roads (p<0,001) and highways (p<0,01). 
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* : 20≤n<30; ** : 10≤n<20 
Fig. 4. Speeding offences per vehicle type (2/2). 
 
 
Fig. 5. Mean free speed of motorcycles during work days and weekend. 
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The lower average speed on single lane 90 km/h roads could be a result of a different route choice or a different 
trip purpose. On work days, a larger share of motorcyclists commutes, and for that chooses a route that will quickly 
lead them to their destination. During weekend, motorbikes are more often used for leisure. At that time, 
motorcyclists may prefer curvy rural roads, where the 90 km/h speed limit is often not a constraint. On top of that, 
there is less time pressure during leisure trips. 
Although only the observations at free speed are included, the influence of traffic volume differences between 
work days and weekends cannot be completely excluded. 
The next chart shows the V85 of motorcyclists during work days and weekend. 
 
 
Fig. 6. V85 of motorcycles during work days and weekend. 
 
The differences in V85 between work days and weekend for most road types was the same as the differences in 
mean speed, except in zone 30. On these roads, the V85 during work days was substantially higher than the mean 
speed, whereas during weekends, the V85 was close to the mean speed. This means that, in zone 30, there was more 
variation in motorcyclists’ driving speed during on days than during weekends. 
On 50 km/h roads, there was a clearly larger share of speeding offences with more than 10 km/h and even more 
than 30 km/h during weekends (Figure 7). On work days, 50% of the drivers complied with the 50 km/h speed limit 
and 17% exceeded this limit with more than 10 km/h, versus 25% of compliance and 47% of exceeding with more 
than 10 km/h during weekend (p<0,001). 
On 70 km/h roads and single lane 90 km/h roads, there was not much difference in speed compliance between 
work days and weekend. 
The greatest difference between work days and weekends was observed on highways. Only 34% of the 
motorcyclists complied with the speed limit of 120 km/h during weekend, versus 52% on work days. (p<0,05). 
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* : 20≤n<30 
Fig. 7. Speeding offences by motorcyclists during work days and weekend. 
4. Conclusions and recommendations 
The study reveals that excessive speed is a widespread problem among motorcyclists, even more than among car 
drivers. The average free speed of motorcyclists on 50 to 90 km/h roads was significantly higher than that of car 
drivers (control group). 
A problem that stands out is that, on 70 km/h roads outside built-up areas, one fifth of the motorbike drivers 
exceed the speed limit with more than 10 km/h, compared to one tenth of the motorscooter and car drivers. 
The main recommendations emerging from this study are: 
x Because of the significant difference in speed behaviour of motorcyclists compared to car drivers on rural roads, 
measures targeting motorcyclists would be useful, especially educative or informative campaigns on the 
importance of speed limits on rural roads. 
x Motorbikes should not be immune to speed enforcement, which may happen if the front of the vehicle is 
photographed (where the license plate is not visible). 
x This type of survey should be repeated in the future, in order to be able to monitor whether and to what extent 
progress will have been achieved compared to the current situation. 
x Motorcyclists should be included in behavioural surveys in order to understand better their attitudes and 
behaviour. 
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